Author reports that the two-beam holographic method may be used to record the birefringent pattern of a standard two-dimensional photoelastic specimen by M. E. Fourney ABSTRACV This paper discusses the exploratory application of holography to photoelasticity. It is shown that the two-beam holographic method may be used to record the birefringent pattern of a standard two-dimensional photoelastic specimen. A special type of polariscope is required. A discussion is presented of the various arrangements required to produce isochromatic, isoclinic, isopachic and combined isopachic and isochromatic fringe patterns. The three-dimensional nature of the holograph is utilized to separate the principal stresses by means of oblique incidence. Both normal-and obliqueincidence fringe patterns are recorded on a single hologram. A brief discussion of the extension to the dynamic case is presented.
Introduction
Holography, or wave-front reconstruction, is a method of storing information concerning the threedimensional nature of an object. The primary interest at present involves the use of visible radiation and, hence, the storage of information related to the optical properties of the object. Discussions of the details of holography may be found in the original paper by Gabor l or in the more recent papers by Leith and Upatnieks 2 and the book by Stroke. 3
The purpose of this paper is to present the results of various experiments which have been conducted in an attempt to utilize the tremendous information-storage capabilities of the holograph as applied to photoelasticity. Therefore, only a brief description of the general holographic process will be presented.
The process consists basically of two steps. The first step, called the holograph formation, is shown schematically in Fig. l(a) photographic plate. This plate, after normal photographic processing, contains the information required for the second step of the process. The reconstruction step is shown schematically in Fig. l(b) . Upon illumination by a coherent light source, light is diffracted by the hologram to form images of the original object. The first-order diffraction pattern forms both a real and virtual image of the object in the locations shown in the figure.
The desired information may be obtained from either image.
Experimental Arrangement
In order to form the holograph, it is necessary that the object, the photographic plate, and the Since the diffraction pattern being formed on the photographic plate has a spacing on the order of the wavelength of the light being used, the relative motion of these various items that is tolerable is limited to values less than this spacing. I n order to achieve this, a stationary platform is used which consists of a flat metal table, 4 ft by 6 ft, weighing approximately 2130 lb, and isolated from vibrations of its surroundings. All holographs that are reported in this paper were taken using a neon-helium laser. This laser, a Spectra-Physics model 115, has a power o u t p u t of 3 mw in the uniphase mode. The photographic plates used were K o d a k 649F spectroscopic plates. All mirrors were front surface and both they and the beam splitter used were flat to within a quarter wavelength. Lenses were, in general, short focallength microscope objective lenses, of only average quality. A typical arrangement of this equipment is shown in Fig. 2 .
I n addition to those previously mentioned, some of the practical requirements of the process are:
(1) The path lengths of the reference and information beams should be made approximately equal so t h a t the spatial coherence of the two beams will be maintained.
(For the experiments reported, the difference in path length was less than 1 in.)
(2) The intensities of the two beams be made approximately equal at the holographic plate so that the density gradients of the recorded interference pattern will be maximized. (The variation in intensity was less than a half stop on a standard exposure meter.) (3) The angle between the two beams at the holographic plate be made as small as possible.
The first requirement is obviously a function of the laser being used, while the last two are functions of the type of film being used. Violations of these requirements will result only in a degradation in the quality of the hologram.
General Holographic-polariscope Arrangement for the Determination of Isochromatic and Isoclinic Patterns
T h e function of a polariscope is to produce variation in light intensity that results from a birefringent state of a model that is related to its stress state. The standard basic polariscope consists of a light source, a polarizer and an analyzer. Tile purpose of the polarizer is to act upon the light 
